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Abstract of JP1 11 731 49 

PROBLEM TO BE SOLVED: To provide an 

abnormality detection device for a cooling 

device which can discriminate and detect 

abnormal operation of a thermostat or a water 

temperature sensor correctly and quickly. 

SOLUTION: An Electronic Control Unit(ECU) 2 



51 detects abnormality in a cooling system 2 
concerning abnormal operation of a thermostat 
1 6 or a water temperature sensor 41 based on 
a various operational condition parameters 
such as water temperature at starting, intake- 
air temperature, number of revolutions of an 
engine, intake-air amounts after the engine 1 
is started. Based on this detection, the ECU 
determines that the fault is in the thermostat 
16 when cooling water temperature measured 
by the water temperature sensor 41 reaches 
preset water temperature with an upgrade 
sharper than the prescribed value. On the 
other hand, when the changing amounts of the 
cooling water temperature measured by the 
water temperature sensor 41 do not show the 
upgrade sharper than the prescribed rate, or 
fluctuations larger than the prescribed width 




are appeared in the detected values of the 
water temperature sensor 41 in prescribed 
minute time, it is determined that the failure is 
in the water temperature sensor 41 . 
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system 2 concerning abnormal operation of a thermostat 16 or a water 
temperature sensor 41 based on a various operational condition parameters 
such as water temperature at starting, intake-air temperature, number of 
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H*^«rSr±tlI-pT^ix(f*a-by , f4 1 KJWW 
*ftkffl»rU -**-=E£?ii«£aETHWf #SSjffl 
tIqSTHWJ; m%.mrV±£&liillZ. t-«^7 h 

(Xf7/207) . 

[ 0 0 5 3 ] 4fc ( 2 a ) cOlt^tt(C^T . fiS^-f 

y^-^-yc^^Jt'nawcaTHWn-i t^HI> -Y 
y^-^yx-m^^tdmm^&THWntcoism. -t 

%h%±&mxirFmm<vmmm%mT h 3ixho 

'mtLXmHi^tlt:^ (Xf- y7-204) , *^-by 
-f ft k (?) WBfSrff 3 i d lc LT t \h . 

[0054] zzx\ m^AT&nmimitimhft 
^a5flaia«»x v v y nmmmmizwx h m&i? 

K«WWH»^«ttPFA mtf*k ttzO&lz t -t-^rx ^ -y 
h fc»»3&J* ft k coi^WBi LXL&oZkff&xfo-o 

[0055] £C0A, JjsHm^tCfcttft^aixXxi* 

tkmmtiffl*®. ©as. xyx'yEISSt. «SUI*co 
ftffiBEftSR/^^-^JcSrJS . t-U?7 h 1 6 
$VMi*ia-feVfr4 1 c0f^KM^tffift^a]xXf-A2 
<^#ttttljrft. * L-CKSBW16, 4 1^5*»Mii 
*HCM^* ? $>ftkOfiS^-^^T, *i§-fe>"t4 lie 
i ft*aHO^a]?lQS^m^liLk<7)±#^i2Sr totfft 

Hjgs*ifc*a(c*r»«ifcr. ^-^x^ y m 6tc 

kWBrf ft. -a. *aHry-9-4 lfcift* 

iiwi^mmza^x . *s-by-9-4 lottasetBra 

*<S>ftkflllrLTv^ft. 

[0056] £<ofc«>, ^9>'XrA2tc^i!iSS* I 4 
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[0057] mums icu, ^mmmz^h^n^ 

isytiiMmmm&mKi&T h wsr/tts^ai*s e t 
HW (03#BS) co^t^MSr^-r. 

[ 0 0 5 8 ] |I]0 5 fctJWC . V-^X ? ■/ hlfiElltG. 
li. *tffi?«iWcaETHW<?Dtt»*^J:?fc. XVx 

>mmi! t o x o *»jMWcatt#HK±#*a»t 

*->Ttt82iC) M 6 A«BI 

[ 0 0 5 9 ] k i *)r-*X9 -y h 1 6X{i*ffl-tr 
V* 4 1 <3fHWm£Jt?fo!f** S k . £ < o»&*ffl-b 
y?4 l*'4>O«ltBffl*5/jN$<^0. ja.jWt±OfflJS±. 

S(20*i6aft (TUSS^fiTH l ) li\ xyy'y^ 

<. -fit', H8»&ffl*fflTHWtfv^-yi*«S-rJ: 

3 fc . BM£#ffl^#TI8«5EffiT H l izwrfcm a 

*fflTHW**TH 1 iCXLT VVSrttflUr , "t-^X^ y 
h 1 6 3gL y-t 4 

[ 0 0 6 0 ] mz . IHRMbjcflTHWA/^-y 2T 
li« *£tea*aETHW#Hf-*X* -y h 1 6<7)gS# 

ass 2 < cftat3iiifte*iut [±na^iiTH 1 + 
<fct)±ffia5efflTH2 2r±nio-r^4. -t&fc^fgaa 

ftfflykfflTHWfi, tf-^X^ y h 1 62W^*ift-fe 

4 ia*fcfcld«-C*6fcflBH-*fc*>lc. +#=Sr±# 

[006 1] 3 fete, HIWiSTHWW^-y3 
»ti3t, ItgJ^SHcfflETHWjWIfriE [THS« 

ith i +ffi5£ffi« ] tjiLfci:*t:«« nag&«*is 

THWfcTRfflJgfcTH 1 CjgLT^6*\ 
SETHWaWie [±W£ttTH2+5?r5gffl/9] Z± 

HH£S8l (BS3?Jt2) na»ai*fflTHw**±rei 

JfcttTH2£±0o-O*fri,\*telc{i. *iS-fey?4i 

* 5 k <0¥PrSr-f « c k k& l> . 
[ 0 0 6 2 ] T\ ffleHSl7kiSTHW*^^-yi 
o«fco&ft»£^W:#&fc{ju ECU5H1 if-* 



[0063] |yUlf06l;t 05£^L£j|$!l&S]*ffi 
THW<?)A7-y l «B*ja|t2ttt:«< gftMKO-M 

9^THW£%JJW«ETHWf lfcl/C. ECU 5 1 
ttlf-tB E T H W f k V ^ Wz ^ n*7 ^ - 

**RJgLTV>*. _tj$U:«J:dfc. £<W-*JMt« 
£*igETHWf (i, *ffi-fey?4 HiJEtSiZimtX 

^&ti\ *r-*LX?», v 1 6 fcfijeuws 

£«Jt®£ffl*ffi£ffiS-f & (04 #83) . 
[0064] flfi*W;J:3fc:, t-tX^-y h 1 6c0f| 

t> <%m*utf~am#i$j&j±i,z&Lfcmzii, 

*zX? -y h*»»fiff ft-3T<»jE«-C*-5Tt>?$ai*ffl<0 

4 1 izm®tfhh®&izn. m&y*r4 1 * j iESt'$> 
i>^i:Jt«LT. &^{E*mtfimixtkiiiZtihz 

kk%h. 

[0065] z<o&£.mB Lx&feztitt-tmim 

hm^mmrmmk. t%h*>mit3£.t5^x. mm 
ft®7mTHwmfc-v-*&%m&mE t hw f j; 

OHteffleLhfiv^tli, *ffl-b>^-4 1<0*fc:S18 

HW*>*/^-y l O^-ffcffittS-^ ECU 
5 1 (iyjcffl-b y-9-4 1 S k «Brt 6 i k k =5: 

4 <06) . 

[ 0 0 6 6 3 -2r, 07 (di, *Slt2«Bl&- 

i. mmK.7fitz.oiz, ^fiv-^y^zms^WiX^ 
ftLxv7'>\s-^yi,zmmfiWrt?m®cr)!mmMT 

i lZ&VZ$mftffl?m(0$£®S. A T H WiAJ^r^MT H 

[0067] otE^t^asaiT'^ai^xAcoM^i 

[ 0 0 6 8 ] frfe. *IStBBJBttJV^T . yy/v-i-y 

(T>ATyT20 3&.V : 2 0 4X''<t-?tlWm. t%h*>m 
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tzts^x. amcotiimz'tf ?zt a«*e* & . 

[00 69] ttz. mi*T-yT203RV : 20 4<,Zt5 
y^4 l^ilttWWffiPfcl/Cfflvtf;. .rfUcttU J9r 

[ o o 7 o ] ttommn r-t-^x? v v/*. 
izm&mmffl*&THwz*cr>immbbT. ten 

mi. ^fc^fflETHWfc£fcffiftK£«*LT* 
fcLfc. £*UC*tU R-fr-tSJBiiSrtSE 
THW f m-*A9 7 M 6 ( 8 2'C ) $■ 

[007 1] §^>{C, ^-tfUfJt^TkaETHWf 
l±. i»»t2fc:*JJt**»«I*aTHW*%«Mll:L 
T. xyS/*yWBB*t0^feflrJait2*'C<OltiaWcaTH 

wwwmgtz. *) s m±MWLh. m<7)®&±M-m. 

R*fflETHWf jWJf^aiE (^tf82'C) S— 
fi±0->fcfttt. H*fflETHWf fc-jgfc-tad*, * 

tht'th. zcDXo^mmzxKi. ?-zmimm* 

IBS l nmffiBb 9teh1§»*'M&WBttt> . 

[0072] ^2<0HJB&&fcffiS#aJ§!BOgSfc 

f-vj t . t-tx? •/ h i 6S^ii*a-tyt4 i « 

[00 7 3] H»25aBBtt^3ai[t*oTt. 
SfflSiiSSI&W^xy^v^ai^rAcOfl!^ (0 

i ) . ecu (m^rnm.) 5\<mmasL (02) 
»i«&a^rAii«siaj*Ji (03) \&&m\9m, 
mmt nm-s> 0 . ^iih^mmzm-izz-cnss. 

[0074]$T.-<7)S2 <^aBgB<»)iaiTtt » 



[0075] 08 ttt. mm-fiv-^-y^zm^-fh 

SF*l$£^-f. PW>-- fyfcrfcWC, ECU5 1t45fe-f 
xftc 2** r 1 j tzWifeZtix^&^frZmrt 

4. tlx. tcomm%.x'$>ixi£>mzzT--7T3 
0 6±?*j+y?L* zwmt^feX'htumwiA 

[007 6] x-fy 7-3 0 2£&wcut. Clflif&jtt 
6«aflttMl f ±75^XFTC 1 r 1 j fcfsjgsft 

tf^BISrXr 'y7°3 0 4 JTi/'-v VTU *<y}WSr#S 
£-C**ltfffla*^Tr 7 7*3 0 3 . 
[0077] ^T. y r3 0 3tJ3V^TECU51(i > * 
fi-b y?4 1 ^^KBfl9ftSff±-r 6 1 fc (c . CSSffi 
£fPit7 7;/XFTC£ r i j CS^tS. i<Xf7 
7*3 0 4 £i$WCii, mlBXx 773 0 3 T'llff Stl*: 
«8i«*&tf)tfjtJ: 9mj@SfaTl#»aU:0>5a>£¥l 
Brf4. <£LTECU5 1{2, *^«r##5*re&*Uf 
3!!ffl2:Xf--yr3 0 5^ffL. -€-«0|iJBb^S^t'Jbtl 

tf-t<o«si«:-a»7-r*. 

[00 78] Xf773 0 5(3V^{±, fflEXf t? 
3 0 2 ttJi^ff jtLfc«aft»«rHBirt* fc k fcfc. 
«SStt^S^75^XFTC2^ r i j (eights, f 
Lt»LS^^< -y 73 0 6 IzWftth . 
[0079] Xr-y:r306(C*5VvCtt. tfriB^r-yT" 

3 0 5fctJt^«S«*&*SBBUfc«Br£i^iaiT236«S 
JSL-fcjW53&»Srfdfflrt&. ^LTECU5 1{i, *«ofl 
Bi* s HST'J)ix{4'3iiia^Xf--yT3 0 HzWfi I. *<0 

mtPsmx'$>tiif*<?>!imz-EMTtz . 

[0080] XT-yT307tt3V^{i. >>fyyl— r' 

matvT3 0 5izimxm%&tezw±ititZ(?>m 

«U«ai*aTHWt2*»feBrjett* ^jStfcitJ: 
*>S*»*«Br^* . -e LT E C U 5 1 f±. *«HRjW 
Sf*)Wf Xf y 7* 3 0 8 tWf LT*a-fe 

4 1 t^* J S>l» kOWBr«rf5 . * LT*<0fiW)«Mi 

[0081 3 -*Af 77*307 tfi»t4 ! MB* J SST' 
htHi . ECU5 1 ti50ia5: Xf 7 7*3 0 9 tC^fir LT 

t-«^7 h 1 6 ^P^j) & h m\m -th . *l 
x *0&fwm&-m&T-th . 

[ 0 0 8 2 3 Srfc. *V7>V-1-y<WsmiMX\ xf 
y7°3 0 8^^i;XT7T3 0 9tfc^T. -eil-fi!* 

a-fe^f4 l^v^-^x^-y h 1 6\,zmftifhhb 
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[0083]ECU51ti, fiUJBWLfc r 

y j t J: £ ^^^^<o»a*ffllWf«ffit:3i>*»4 » 

Cli. h£tf*S*y^^MittP& 

ECU 5 Hi, y/i'-f-ytfcwt 
t-tx?7 h 1 6&V^i*iS-fey-9-4 10ffl*l*>t8 

[0 0 84] 5tf, ym-ty^4 lwimmbt-m 
&±lx. wfwawmtmktt u^y 7-303 

-30 5) . «ffittl&2:H§BLT*^Sr£BS0 
T2tfB»tl<?)&#o. *LT. *tf>BrJ@i$lBT2fcS8 
jB*iBTHWjW!f«tt (THW1-* ) iX'®&l%V 

Bf^BIT2K||»JcfflTHW3OT5fffia[ (THWl- 5 ) 
[0085] Mitfia9Ctt, 5fc<93S 1 MS^&T'SL 

v . mi 1 2»fcnau#awciBT h w*w^t«si«s 

[0086] ffl0fc>j**J: 5 t, $mtfm>x*r7>v- 
+y£ffirtht mmt2)\ Ecusm, *a-t 
y^4 l^^mafttt^ffiht*. -ei-c, msmiaiT 

ift-fey*4 i*ofc<9fcJWR*ft8r»ttitf. A'?-y4t 

^i-jst, naiH»ai*aTHW(i. mntzizmz 

ffl-fcyiM l <oft»^£Stt#a4*£fc«u 

SttO^f J: 3 KmjW±«Hafl&ffl*fflTHW<9[Hl« 
tfilft »B*&fc.k->T«B$*iTV^. 
[00 87] Zcr> £o%imiZ&*X. ECU 5 Hi* 
iB-fey-9-4 l^«86fltttSR!tt. Wc»rJgi9IBT20< 
IBSUfcfc. l*I!t5fci3ft*ieB3jcaTHWS:B»JBt2 
fcJ3tt&««»ai*fflTHWt2i:ifc»t6C tti 9* 
&-fcy-f4 1 <OfttMftB£fl>*Aff • jE«£fl»rf 
bbLX^h. 

[0088] mmmmvmmtz* ott. «ai^ 

rA2<9fe»#IS#£t*:i§£t, jEfcaofflat**) 
JMtfcl&aJU h 1 6Rt^*a-feyt<0W 

t££. 

(I3»l) act, *ft9^3OgM0B!B*. ± 



e» 1 m%2<r)mm®bm%&mz*Mzmm 

[0089] B*3altSm£ffi*MmiEafttttt 

tti^ai,, Pitoift^oxy^y^ai^rAtaffl 
s<t4. -eLT-f-^jisttajtfistBsifmtt, ftai^ 

*-?izm^xtk&tz> •'^a^xTAMs^ffi^- 

*yj h 1 6^V^(i*ia-fe>-t4 1W 

fflitA*:***** I) ofltltS^v vc , CO t'*> <o t 

[00 90] 4fc, Pim3|ISfe^S^at*oTt, 

1 ) s^ecu (mrmwm) 5 ioomm* (0 

2 ) a , m 1 at** 2 onjjg^g k r*?* h . 

[009 1 ] ST, i0^3«Hte^)B^fiJi, £K 

yj ojaa^tfcv^T, %<n^iRxf^2<nmmm 

b\i.m%&. 

[0092] -f ® 1 0 CUt, 4$EfflB!B*>ft£] 

-f-Vj CO/P-^ytM-f*7 , o/5At, 

ecus i<oROM53twieiiSitTfco, si&m 

tf>±**# r ONj fcfcofctt. Bt^HtttUffSit 
[0093] f-y(c»ffL"CECU5 1^' 

mwzmft-thXT-v?* o i&#4 o 2T-ojaiai*i§ 

f-yj tt>ft*^-f>yri 0 2X^10 2 k-eit-fitlSI 

[00 94] t%b*>. ECU5 l{i5fe-r^T77'4 0 
ltfcV^, H»a]*?STHW, fi^jSTHAf^ 

m&mm'*yx-?zm&&fr. gE<xr-yr4 0 2 

tfc^TJi, M^»H 6&l^*iS^y , f4 l*s 
jEJRtfHB LT v %4 k «jg Lfc±"T«?)*tte*aE T H W 

[0095] -?-LT, S^>t^<Xr'y7'4 0 3tt3^ 
T(4, BirlBXT-y7-4 0 1 Tflt»i^Jtf«BreW« 
7^-^t»^V>T, m^^Jtaat^tb (tblit 
afelttOBMI) S-S^-T*. CCT'B#fJta(i, ^Qg-lr 
y-9-4 1 WfM6««*«EJiW'*4»^i: , HfSTC^&ift 

•o-t^itKtT, ias±#<bsat*K^ffla w 

mtz± off Wc-f-^s-st. asL4^7vm 
«SLT«aj-rs. nastbtii, -if-^x^ yh 

li-^-tx^ -y h i 6<nm#m. i^mmmxu8 2 

[0096] Sf>t^<^xy7*4 04t*5^TJi, '<k 
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t>tm>miX7-yr 408 tv^yrt. 
fitgfeX'htummzxT >y r 4 o 5 <,zwfr-tz> . 

[00 97] Xf 774 0 5tfcUtli, SftcO^Jt 
*^exr 7/4 0 3fcfcvvcfft£ UtBij@sait a</> 

mvbtui. ec u 5 1 imm&AT 77406 izwn 

CO 0 98] ^•yr4 0 6tfcV^T«i. *0a*S* 

ajtuan^awctaTH waqisaT h 3 tutc* & 

Xf774 0 8C8ffTi. -e^WISi^WS-Cft 

7 iza v vc*ia-fc ytf 4 1 coftwflWijBirea s t o 
flKt-ts t fc fc 1. •feytl^J^x F S S £ r 1 j 

tUM^f7/4 0 8(W6. 
[ 0 0 9 9 ] X-f -y 74 0 8 KiSV vt fi . SftO^J t 
ifimtl^T-vTA 0 3K*J^TR5eUfeBrSfir3PJt bcD 

x-htdz. ecu 5 1 immixf -y r 4 o 9 t»fr 

CO 1 00] Xx-y7*4 0 9£fctvni» *EfflB*&* 
fufcSBilifc8Wcffl T H VHffl&BT H 4 £ ±0 -> T V 

ZLx*cvpm#if%.x'htui. ecu 

5 KiSOa^Xf -yT4 1 Ofc^firU PUryTM 1 
0CfcUTt-tX^7 h 1 6fttf*»-feyiM lfctfc 

c o i o i ] BfffexT-yT-4 o 9izmmmtf 

ECU5 l{i-?-^«ia$rXx-y7*4 1 
lK»fr*4. Xf774 1 lKfcwtte, MBXr-y 
7*4 0 7T?RWUfc*a-fey-fr4 1 jE» ! H5t79^XF 
SStf. JK£ r i j ftTV^^SA^Wrf 
!». *LT**fflBrtf1»£-CJMitf, ECU5U4**) 
W&£At-vT4 1 2t,zWftL. |5jXr-y74 1 2£fc 

[0102]-*. frtexr 774 1 1 iztsvmwtf 

55&T*&**£» ECU51lit-t^7M6SL 
<{i*ffl-feyfr4 10Mft*<gS#fe&fc¥iJI!lrf&. 
-eLT-e<7)J!ia$:XT-yT4 1 3. -f&;b*>#;L— ?-y 
Wf7/^-?-y£f8(£-f|. r-tf--^;? -y h/yfcS-fey 
irsaM^-f-yj t^ffff&iki:**. ^f£xr 
774 1 3, tthibyyiu-^yiziriv&ymftmz 
mix a* tt<m, i <r>wmmm% 2 ^mmmx-m 

>j (04&lfll5) <9^MftO/P-^y£jtffl-f£> 



[0 l 03] JjliK^Lfciot:, ecus Ki;>M y 

y\ tmx. ft<v%immmBxum2mimmx'm 
mifz ft-tx^ y b/yKia-fey^^fl^-^- 
yj ^mfiv-^ytLxmm-th. *lt, ± 
IB* 4 y>\,-*y<nmm*t>Wt>fr%± 0 fc. *Htfejg 
wn^Aytv-^-vx-M. •s.vvymm.. mimm 

2 CD&jmfflWW&lZfohltX . fl£5S$J3WoaE T HW 

[0104] .Koj^aawycj-a-cfc. fcomiXJi 
®ixizmm*b&vfrzmaL&'ojEmzmiiith 

X'$&£oi,z%$>. 

[01053 ±i&83<7>mtmmizii^xit. h» 
a^f-AosMRttajtttittaj^Mta, 1^4-7- 

h/*ffl-fey9-H*¥(l3ec«6W5ei*HtbS' 

)\s-*yff®f8&tix^hifi. mmmit. xy^yum 

X 0 tcfllttttuf , SK* 4 y;p-^y^fciti» ecu 
5 i<r)®nnmm®-tz>zktfx'*&£?i,z%h. 

1 0 1 0 6 ] ttz. ±E*Wt»]Bt:*iV^T , 
ykiSETHWti. xyi/y Koi&ij^aiyKa, 

a. ^yjymm.. mmm<r>mmmm>*yx- 
9<n®R • &xsm*7*-?iz±imMmi 
tMi. wi. mmtinfrmwtammtz. z-yvymn 

X , a*Wt{i^ffly|c^iRS{3^^TK»^a)y]< 
[ 0 1 0 7 ] 4fc N ±te#Hlfi^ffitfcttl.«S/l^-^ 

y-efflv^ca. i8«^M@wi. ^aisa^^srw^r 

txmg.ECV5 1ifiW%th£ilZl,Xl>£\\ Z\cr> 
£?lzniSy?&mtfL'ttU£^ xyj;yc7)#tt{f*>0T' 

mmmzmttii^mm.ms^m'mtiii: 

[0 108] 
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[0109] mnZ2Xte3izimi,t:mitzxtaf , 

« L< (d«!l±JilSg^^itt5t^|,iJSij»SA>'-JI|6]± 

[oiio] m$m4jui5&mwt8i£.xtti£* ft* 
« i - 3 Ett<o« waastini . ^mmmmn^m 

mm 6 tmcrmwiz * *ur . mtm i - 5 i ass^Hji 
imi ] ♦wwcffi*"*-**** hgffi&ibsstfa 

l^h^xy ^'y ^iy^f & ^t«B&«« 
0. 

[02] ECUfl)H««fl|jR*5^my^H. 
[03] ^lHJfe^©^fflvXrAP^ai#Ji^ 

[05 ] xyis'ymmntt&jm^mmemzTjk 

[06 3 xys/yJ6imo»ai^^flai«<O0!S:3? 
[01] 



[07 3 ^a*ffl<o«!aj<it=«sm/j^isi<o3aa**t 
[08 3 ^mwmm-*** » v/K&tvvm 

[09 3 xy v>ft«jf&oft»*S<oMl««<o0i|£^ 
[010 3 »3Htt»JB<0^I^TAS?it«iaj*«lS' 

[fiF^>i&9!] 

l-xyy'y. 2 •••^aixXrA. 3 -yijyr. 4- 
h'XHV, 5-?7y?y-i-7h, 6-nyovK, 7 

y. io-*7*-?x>t. 12-j/U 

13-y'jy^D7?, 1 
^•yK 4 1-^KjS-fey-f . 4 2-XD7^tyt, 
4 3-0Cft-fe>"9\ 4 4-B8*fcV9\ 4 5-lRSUI 

-fey-tr, 4 6-$&*y-y\ 4 7-smia-fey-t. 5 1 

•••ECU, 52-CPU. 53-ROM, 54-RA 
M s 5 5-A'7?777RAM, 5 6-**f Vtf^y 
5 7-*MfcWJGIR, 5 8-tt»atfJEIHk 5 9- 

AX. 
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